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(57) Abstract: An apparatus for production of a crystal of Group III element nitride and process for producing a crystal of Group III 
element nitride, by which a crystal of high quality can be produced. The crystal growth by means of this apparatus can be performed 
in, for example, the following manner. Raw material for crystal (131) and nitrogenous gas are introduced in reaction vessel (120) 
and heated by means of heater (1 10), and a crystal is grown in pressurized atmosphere. The above gas is delivered from gas supply 
unit (180) through a gas inlet of the reaction vessel into the reaction vessel (120), and discharged from a gas outlet of the reaction 
vessel into the interior of pressure tight vessel (102). As the above gas is directly, without passing through the pressure tight vessel 
(102), introduced into the reaction vessel (120), the mingling of impurities adhering to the pressure tight vessel (102), etc. into a 
field of crystal growth can be avoided. Further, as the above gas flows through the interior of the reaction vessel (120), there can be 
avoided, for example, condensation of vaporized alkali metal, etc. at the gas inlet, etc. and inflow thereof into the gas supply unit 
(180), etc. As a result, the quality of crystal of Group III element nitride obtained can be enhanced. 
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, ^5^-r<£5^ p ^g^ti^-r:/^ ^^ap KmmisfiZ'^ 

*y&m&£TfT/is*v±m&mmmnx\,^^i-\s^£y^xmm p ^gass^ 
fc/^y^p^^^-5(t^^i:^-e^, p Kmrn^titc^^x^m 
mm-. TMv-^maxxfT/^])±m^m) ^mmi-^^M-t^x^ 0 
^mm^m^^^^^^m^^m^m^i-o m^<DXv\- 
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m&&n<Dj&vt. s$#i-ov^«, if]5ioi*5«9-efeSo ^ttbosj^^s 

[oo46] mi^mm^mm^^^tcmm^mmtw^^m^m^^^x, mi4<D? 
n— bKm^nmir^o ^(Dm^m^mt, j^r^6x@^tf 0 

(l - 1) *#Mfc|Sfcfe (MIS) 

d-2)g»m 

(1-4) »JEE^rt^©Eig^^*«ll5g8RO«f^A PffiJ) 

(i-5)^pj£$ij#, ^7a- mm 

(1— 6)*£,Srfjfeg 

[0047] 

R&fe , ttrf 1 20^^(D^f H 131 ©SAM £ W ifcbv \ 

[0048] (l-2)^^|»^A 

Jfcfcl, ^^120^L<{iTOl30P fc 3^^^131^Ai-^»o Mtfcmz 

^^{iTOiso^pmb-c, ffrfeiiii^Tuit^ T/^y^M*5j;iFT/^y±ffi^ 
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[0049] (l-3)KiS^g&©«W 

fflT^o $£>fc % tf)fB2o^)^|Sr««(^/V^140, 141) ^n-^#V^( 

[0050] (l-4)WJEE^rt^©Ee^^j|IKS8R(^^CAPfll) 

#C^, £CJ£^120^ »JEE^102rttJlBE»U fufE£a£^120to^#fc|£ 

^^120ft©JEE;fcaSfirjEEJ:«9^itKfco 

(Dm<Dif*(Dmtm. ^r^m^mmiso, s^^i2o*Dit>wjE^io2(Diiiiff 

"C*)5©-C, Btffi^l02(D^#<D^^^^^i20p fe 3^A-r§-t^ 
S8K:*5Vvt\ »JEE*«102H:lE103-caESr-r« o ft3b\ £©&#^T;*f:x©al|tAfc 
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^mmo2^MMm^mm^^o zj^kro. who, mmum^xx^m 
[0051] a-snmum. ^7n- mm 

fM£8&i60t>i'grcJ:v\, Bf^ffiiJ^o^^, JEE;*7iH£g&i70lcJ:t>, WffiW 

^102rt<Z)J±ij^— fetC^Oo HJ^^120P fc 3(Dj±iji»j±^102P fc 3 

09*.fif, 2atm~100atm(2Xl. 01325 X 10 5 Pa~100 X 1. 01325 X 10 5 Pa) <D 
f5ffl-efe«9.^b<fi, 5atm~80atm(5Xl. 01325 X 10 5 Pa~80 X 1. 01325 
X10 5 Pa)<Dt-5H-efe«9, <fc?)£f*L<i^ 10atm~60atm(10Xl. 01325X10 5 Pa 
~60X1. 01325 X10 5 Pa)cOt5ffl-efe§o 
[0052] (1—6)^^1^ 

6oo°c~iioo°c<Dt5ig-e*.f9, 0^u<«, 7oo c c~iooo < co^ffl-efc«9. 

*L<i3u 800r~950°C(Df5H-e^o ---C, 

S6*f, &J&m&120icm&i&A£tlX^Z>(D^ »ffiW^102P fc 3fP(Dt-^ll 

^(D^m^if^mti7^mtM)^itv%^>o mm^jf*<Dmm^ iatm( 

1X1. 03125X10 5 Pa)^5tL(^TOH)T\ 10mL/^~1000mL/^(D 
f5ffl-efe«9, 0*lXf3U 20mL/#~300mL/#O^B~e&»9, i«J0*b<tt, 50m 
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L/#~200mL/#<D^B~e&5 o 
[0053] Z.CD&£j:UlZ.£<9, 14^—24^(2. 54cm~5. 08cm)CD&X\ 

[0054] jfcteu *^i(Dlt©^(Z)||(D0ij^, El4(7)«^El(^i- 0 ^EH^-rj;5^ ' 

X, 4SOtZtfX&t5&M* 460YZtfXffimffi&&. 450J«i», 440*5«tt^441 

, 402tt»JEE^£«, 403teffifE»JE^402(D^ 420te 
BCJfom^ 421»SJS^8S420(OlE, 430«TO, 410«M^, 411tt»fl»*tSr 

[0055] Jfcfcl, 02(D«^B|^^i- o 

mumm^m^tc&s^miK^irmmtmcm^xh^o rj-b&tefflL 
Wff»tt2ii^Ee$^ rtt^ffltf^r\ ^M»^2i2^@ag§^-cv^ 0 

fc, r<D#ras, TO23o^^^23io^^»-r§o-e, wmtt&m<TZ>z. 
b&vimbftZo Uc^ot, «M»^2l2*5j;U?iri^W2lld^(D^^^ 

mmmm, 27on^mm^ 25otmtm. 24o^xxi24m^mmmm(^ 
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/K/) , 202ii»JEB&^ 203f»lEWJ£^202(D^ 221fc£H/&*&3&220<Dg 
JE^W«E«270^g8RLTfc«tV \ 

[0056] jfcfc, ^W©3£1t©&kfc*©fi&©0!l«\ ®3©#|^0l!:^- o r<£>0t|<£>3£fitt 

, Hl^i-iggt^Px.T, H2(D^#t^g381, H2(D^f^AM^361, 
^2<DjEE^|W3i^371*3j:tJ^j^§P35lSrii^T*3?), WT^M^, Hi^-T 

^m^ffi34-r^o s^^32o<D^32i^^$n^^#m p Kmnztixv^ 

SrWU tffsB|l2(D^#fc^g381«. ^2<O^JKiflSE5ft36lSr^*L-CWIB» 
JE^302(DBtf|E^f^AP^^$ttTV^ o Hu|B»ff^302(DH|f|E 
tfX$m P tt, ^2<DjEE^f9SE^371^j^$^TV^o Z.<DM"Z&. 

MM2\z^utm$mm&, mi<Dj±timmm70izmm^xhx^\ j&*3, ®3^ 

3403o £0*341 tt^f^M gltttfl? ('VK^K 303f*itJEB£g&302<£>^ 330f*ifi^ 
310«»^ 311tt»r§&*t«r, ^tl^^i-o ~ WJ-TO, ^j£^320rt<DJE 

ffi^302p fc 3^--(DSJ^^320(D^mB#^oi;t>^| 3 B ^4 I i-s KJS**320I*3 

[0057] r©gI^V^^lll^OV^, l3l5<D7t2-^— McS<5#^Mi-So - 
(3-1) (ffi£Xg) 

(3-2)iswm 
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(3-3) Rj&mmvuB&M 
(3-6)ffiMif&n 

[0058] (3-4) wjEE^rt^ (DmmktfxzkmmmwxmA am, «^p» 

^^«380«r, gSRSP350H:j;«jg8RU KfiaRlS^g&320*5J;tJK^l©JEE^f| 
SE3&370&, ^<D<fa<DmWm 351 -Cg^i" 3 0 i<7):|£«lT:\ ^ife^llirl^-LT, 

sjsw^32op fc 3^^^^^Ai-?>o j&*3. ^(DjfxomAKftiL^ m\^<nifx 

[oo59] (3 - 5) Rj&mm. mms8m&m*L\zMm.fflm. xzw—mm 

mz> mi(D^^m^mm38o^hw^n^m^^^R^^32o^ 
^njiu m2(D^^w^mm8i^hw^fh^^m^mmo2\H^M)±ir^ 0 

tflBSJiS*«320rtOjEE^tt, ^1©^!«SH«E*360^10JEE^H«E*370 
|tffBWiIW^302F fc 3(Z)ff^{i, ^2©^SfiSfHg*361^ 

^320Off^ji:WJEW^302CDffi^;i!^. |^C-Cfco-Ofc«fcV>U SfcoTV vOS>«fc 

«M^lRl±-r5o R^*gS320©JEE^;i:WJEE*g&302©JEE^7i:Sr, H^jW 

[0060] (3-6)^^^S 

mmmitmm^x, m&&&32owz. 
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So mm^tfxtvxtz* Kfomm2oftn<D^mmmtf*&&mir% 

3&Ofrh&.fo^Wr320\Z.MA^frl^M^^^tL,XU, 99. 9%~99. 99999 

%u&<Dmn&^^m\^^.bh nmx&z> 0 z.<Dm&, %cfo^^32o<D±^t 
, ^^^^4^x^p±^^nmxhtiitx<. mj±mmo2Kit^x# 
mz/hts<irz>z.bft*smft<Dx, mw£Mmmtfx<vmmm&&ft<x%%b\,^!& 
m&foZo Mj±^mo2izmA£ti%ifx^ m%.&. r^^b^-^m. 
m-rtiu, k^^320{^ ^m^T^u^^b^m^^xh^xff^b^m^ 
&fz\,^b&vsmx&z> 0 tsbi^ ^mm32o^ m»\ ^y^^mx.^ 

mA^ti^^mbm^mo2\cmA^ti^^mb^,mmc)±^mM 
mm2o\z.mx^fh^^K(D^mm&^^^.mirfh\^<. rnm^v 

^s^y^v^t— ^(Mosi t— n$mxm, m^MN^un^^ 

2 

[0061] r<D£5&X@^J;«9, #!jxJ3\ »iE^302^^A$tbS^^b-C99. 9%<D^ 
^^^fflV\ SJ^^^320^L-C^^^^fflV\ i#i$330bVXT;V^& 
m\^tzM^. MJ^^^302*5j;lF»j±^^302(Dj±^j40atm(40X 1. 03 

125X 10 5 Pah J$gM800°C, WlOOR#figT\ 1>(V^~2^V^(2. 54c 
m~5. 08cm)^^V— h_h^, i?^-lmm@S^III^7U*^b^^^H^S$ 
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mmm 5 

[0062] ^S©gI«t5®S»«(Z)$bl^(Dt©^J^t 0 

mtsnxm, mm^mAn^xx^mm^f^m p icta, ^^^522*3^^523^ 
j eti^eti^^tbTv>5 0 buib^^a p (Dwmvxifx&m p 

•rs^fc-e. R!^m^m^^^xT/v^v^:m^xxfT/v^v±m^m^(Dms. 

&mm<DM : %&£ , 9—mmmxtz> 0 m7Btsxx^c\^ m^xmAnsszxmm 

mxm, 07C{3\ ^^AR524<DJHffl^PgbTlS^:(D^#mP525^^ 

[0063] m8\^ ^m^muxmmi-^jt^^m^^hK^m^m^i-o & 

*3, IUia^*3V^ H7A^|W|— ffi^rfcri, III— o^&#LTi^„ HM^-fM: 

fB5PBStR590(DttJ^S|J(J:«. Mii?L593^^$tLTV^ 0 ^521 (dfi, 
p^^#m p£tf*:Ev>u:ft#^5J;5^/££*K mrfB^^AP^^^m 

PfciS, ^^^522*3 J;t^523^^ : ^^^ttTV>6 0 £0>J;5fcfllJifc*r#-3£. £ 
[0064] 09*3«tt^lO^, ^W<D^fi^ffli-5^^^©#^<D$^(^(Dflfc(D^|Sr 
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£x$T^*v±M&mm<DMm&£v—mmmx%z> 0 mm^mm590(Dmmii59 
[oo65] msK^-rBOfc&m&m^tcWret. &<rcox9K^xG a N^^m^x^ 

o ^LT, &JRNa*3,fcT*GaO£M;28g)fc, ^^UT^r^fT&KJifcStfB 

•mm^mjf*<D%tmmmwm) ioomL/^ 

•^ B ^^aig:850 o C 

•^|^^ftB#(Dffi^J:40atm(40X 1. 01325 X 10 5 Pa) 

•JfxmAn&£XfJfX®m P ^*5ft^^3S(850°C*D £U?40atm(40X 1. 01 
3 2 5 X 10 5 Pa) ) : 5cm/sec 
96mmffi£hf&-&^fcffiW:, H^lmm~3mm©{£^fOGaN|Sir#^ 

Tsvm&m&^Tsvm&m^M^, ^i~io%<Df5is^^.^^ 

mmme 

[0066] giii~i3^, ^mm^mrnxmrnir^m^^m^^h^wm^m^ 

KJS^520te, ^52l^J:i9^:<7)_h^^M*nTfg-e^ 0 ^^520 
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[*3ia3\ ifrW530jOSEgBTIB-e, tfflEJt±^530^^«, MtMiWMw53imm"S 

j&m&520ft\zmm£tix^z o mmR^^52o^[z.mm^titc^\z.^ 

[oo67] mi2izmirBC}&m&(Dm)£<D&btt<7m<DMte. if^wm n£r^52i<D_h$& 

m^mm^m^f^mwco^io^psitx^, 3>o, r/v^v^m^x^r/v^v 
±m&mm<vmm&£ v )-mi&mx%z> 0 

[0068] mi3\cmirRj&m&<nfc)&<n&btt<Dl&<Dfflte. &£>fc, ^V^VK592^ 
U itufE«^V#VK592<D-^^ tfrfE^#mW526^@ag$^ ftf|B 

[0069] ^K^g}^ rtL^(D^M^^Pte$tb^o-e{^< N M*.l£. ittffEJPgi 
«^tfrfE^#mW^^#fflb/c«^^i-s^^'e^6o 

[0070] m^. *mw<D¥mfcm?fc-D^xwtwirz> 0 ^tm, ^Koii^^ti 
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[0071] 3:1% *&m<DW&&m^btiznmtt&mkm£M*&m^itmiR9i±K* * 

vVrmmfrs x io 18 £*Tfc&5 J:5K:siSrK— fcV^Lfcn^GaN^ft3=^^h 
S92^r^-r^ 0 GaN3ROJ|$fi(Gai:Ni:Sr^tf#Sfi)-ett, ^fcfi^UTSi&S&ra 
i~5^Ga<D^7L^iiin-r5o ^Ga(^^a^^^*!fcfC-r^*, ^(DJi^^VW 

[0072] JSfetC =^^Hg92_L^ nT^Al Ga Nd^J&5^9yKJg93^n?^GaNd^3& 

0.07 0.93 

§3fe^VKJg94^?F^i-^ 0 Ga In Nfl>kfc5#FJB 0?£*&3nm) fcGaN 

0.8 0.2 

d^^/^TS (J¥§^6nm) ^^ioT*j^$tLfc#m*^-#F (MQW) 
S95^L-C^-r«o p^GaN^&33fc#VKJB96£p?^Al Ga N^&ft 

0.07 0.93 

5^7S>KJg97£:, p^GaNd^^3^^hjg98^$r^-f^o £*b£>©Jgfc3\ <k£n 

[0073] ^>$?Ym9S(D±M\aiL. *>S^2 ju m^©^^|g*^*^5i|6jgag99 
/^j^tirCV^o p^(D^75/KS97<D_h§P*3j:U?p^(D3^^hjg98^^, « 
IIS^^Syy^lJ^^tbTV^o p^(D3^^hjg98(D±jliJ^fi, =*>*?h 
Jg98fc*— ^^M-r^pW^ffilOO^^j^^^b-CV^o pftlJS^lOOfcS:, —y^/V 
(Ni) b&(Au) b<Dmmfcfabt£Z>o nJ&<D=H/#?hm92<D±mn-£. =*^#?hm9 

tT/V*~VJ» (Al) tolS*5^5. 

[0074] ±m^mxm^ntc^mi^^T^4^(D^<^ms^n<>tio m^tiit^ 

fiQirZb, MQW^ttJg^p{liJ«ffi^)^E?L, nffiiSd^if^ftA^il, MQW 
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[0075] -©^j©^i^3fef>W^tt, T;v%y&m^^y?**m^td@mi&M:~en 

[0076] *^b\ m*.t£. ^T4Tmm±^mmmz£mm^mmikw&Mimm&m 
[0077] Au_hi«9. ^mmtDmw&m^^fm^m^x^xmhtimm^mmkw^Mi 

m^m\^^m^m^x<>xnhnmim^mmhm^^m^^xh,'Lr>^Ku 

[0078] ^(D^l-Ci*, myt^^*tvx(D¥mfom^(DM&^fct)K ^mm 

, m*.t£. mmj}^by^^(FKT)tj:H<Dmi L r^^i / fm:X^ 0 
[0079] u±mmisfc£?\^ *mmte£tit£, ^Mmumj^mmtm^^M^^ti 

mbit^x^mmm^<, ^m^—^mmtii^-^m^m^m^xmm 

bt£% 0 



WO 2005/103341 



31 



PCT/JP2005/008072 



m^mm 

(DmmtmMTvmt&Eim^. mmj^mmim^^M^^^m^mmx 
tfxw&mmt$mffi£nx\,^mMmmM?>mm 0 

WB£0£^rt^*IA£tU ov^\ *ufE^#mP^^HfrlBWffiW^(Drt§|5*5j; 

[4] mm^mA a ^xxfmm^wm p mmi>xmmztiT\ ^m^mmm 

[5] tffSB^#tiiP^»WL, ttf|E^#mP^, ttflB^^AP^Mffl^P^b 

[7] mmxxmA a tmtmmm(Dnm^itm^m^^^mx\ mtmmm^ 

[8] SfflE95Bi«<D|Cii7L^»f®^^ % ^f^APffli-fp]^o-CJtS«^w?^ 
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[io] wtfttfxsm p a*, fffiE^js^^^ 

o 

So 

[13] $^v#vk£#u eme^wmw— wimtf^mmwizmmz 

[15] Mfjts^^A p &£Tmm#xmto p ©4»fc<£s>— mmm^mm.^ 
ftx\^m$zgi4mM<Dmm 0 

[16] flft|B#*2*A P *5£XtffleJfxWM P©W^ lOmm^T-efe^ff ^lllfS* 

[17] tffiE^^A p ^tmiB^UEm p ©/>*<^-^i^ &Mmwtfbnx 
[is] ffrfE^*$P(D^^ N 3>r/Hft^b<tt«^-e*>5t»^3®i7iB«©seo 

[19] ffffE^Ag|S<D;tt£#\ 5mm^_h-efe§ff^ill7fEic(D^M 0 
[20] tflB^gPO^^^S, 20mm^_h-e^ ff 5^351 7fE«(D^S 0 
[21] t&fB&S*Pa>S&#^ 100mmW_h-e$>6ff^lll7fa*(D^g o 

[22] mm^w^mmxm^titc.mmmm^^f^x'o. wmRj&&&p%js£T* 

[23] tfxffimm&&&£Tf&tim&&&mu mm^mmmm^^xm 

m^^mm^mmR^m^mmMm^^^A^ti. timwm%m 
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mm^&xxffctiffimmzz.'ox, mmRi^m^^xximmmf^m^(Dmm 
[24] mumm&^. mm^mM^mmmumm^m^n. mmmu 

[25] mm^mmmm^ mi^^mm^m^xnm2(D^m^mm^^ mm 
mm&mi>K «ap^l, mmmi<vjf*w&mm&, mmR^m^^ 
p icmm^ti, mm^mm^^mm p mmmmm^m^tm.mmm 
u mmm2<Djfxmffimmi)K mmmj±m^<DtfxmAnimm&ti, mmmi 

[26] MiE»m^^ N zbiztfxgm p ^m-r^m^M25mm^mu 0 
[27] m<?>tfxffimm&&. &2<Dtf*mmmw&. mi^timm^xxf 

%2(d j±tim^&iiu mmm i ©^iiii^^Lt m mm i <Djf*m%s 
mm^hmmR^mm^m^^f^mA^ti, mm^it^^^^m at 
mmmi<Df±titm^t^mm^n. mmm2<D^mmmM^^vxmmm2 

^mmm2(Df±^mmmmm^ti, mmmM^mAmm^xximi^^ 
m^^^xmm^^^^mu)±Mm^n, mmm2(D^f^m,mm 
m^xxim2<D^mM^^xmmmf^^\H<Dmmn t ^mm^n^ 

[28] mm^m^(D^mA p & xxjMfxmm n <D^<t^—^ic^ir^mm^m 

i^^Jf^CDffitTMfr , 1 cm/sec~ 500cm/sec-Cfc§ff 5^ JS 1 1 EikO^g 0 

[29] mmRj&m&KmAirzmmtttfxb. mmm&m^mxi-^^t^K * 

(Dm&Kidx ^xmt£%mMm27mm(vmm 0 
[30] mmRfc^m^mAir%mm^mtfx(Dmmi)K 99. 9%j^_h-e&(9, tfrts»ffi 

&mz.mAir%jf^<Dm&frK 99%^rxh^mMm29mm(Dmm 0 
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[31] ttmRjfc&mKmM-z&mtttfxt* mmm^m^mA-r^^t^K ^ 
[32] MmBif&m&iz.mAirz>mmi£iitfx*K mm-v&Q. mmmmmm^mAirz 

[34] isbi^ mmmmttu mmm^mmnmmmi^tim^m^mm^n, m 

[35] mmmmK nmtommt-^&zm&^mmnmmo 

[36] mmiiMicmdK r^^^xw^^^hf^m^hm^n^ 

t>t£<th~ o-Cfct), BUfE^iH;^ Al Ga In N(fcfcU O^x^l, O^y^l, 0 

x y 1-x-y 

^x+y^l)-T?fc3»#*lfBtt<Z>§61go 

ffrfE^^AP^MbTfirfESJS^I^I^^Ab, ov^\ MIE^#WP^^ 
fEWJ±^<Df«:&J;W»^K^ 
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[43] mm^mA p , m&rxmA p *3£Tfimmtfx$m p ©3?#fcga*sis 

[44] tffis^^A p &£x*mmtfxmto p ^vkk^-^, #>is b9«m»^eis$ 
mn&mmBifc^mKAti, mm^mmmm^m^xmm^st^^mmu ~ 

[45] mmwj£^mz&>\ vr, to^©#bmt, t&Mtmw&Bu&m&izAti 

[46] mmR^^Mm^xmm^mm-m^^tcm^, &£>ku tufEit^JS^ 

[47] ^^if^^^^bTff|fE^#k|&S©^^tf)?E^^^S^^^^^S 

[48] MiE»jEE^£«36s, # a p $8i<Dtfx&&mmmmRj&m&Dtfx 
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#t^m:&j;«wBjf§2<z^^ 

[49] mm^m^m^mAi-^mm^m^f^K mmxm, mmm^m^mA^ 
[50] mmMm&\^A~rz>mmismiJ*&. mmxm, mfcmm&mcmAtt 
[51] kubwjee**^, $^>^^#w p *mir%mMm48mM<Dwmjjm 0 

[52] ^lcO^^il^^^LTttflE^lcD^W^^^ttffEMJ^^^^^ 
^T;tf;*dS**A$*U mmBLJ&m&<D#x$m P ^^l0JE^P3S«i:^^$^ 

[53] tufswii^^^ p &^ru mi(Dtfx&&&m*WifcBii&&m<Dtfx 
mA p ^rnm^fh, m&Ba&mm>tfx&m p t^wff^^MgBsa 
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